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Chlorine, on the contrary, and the elements of that class, were, after Gerhardt, referred to the hydrogen
type.
H\          H\         cn
H/        01'/        01'/
Hydrogen.     Hydrochloric   Free chlorine, acid.
Thus the elements which we have just mentioned were regarded as differing from each other in their substituting value, phosphorus and nitrogen replacing or combining with 3 atoms of hydrogen ; oxygen and sulphur replacing or combining with 2 atoms of hydrogen; while chlorine could only unite with, or replace, a single atom.
II.
The idea that hydrochloric acid was derived from 2 volumes of hydrogen by the substitution of 1 volume of chlorine for 1 volume of hydrogen, or, again, that it was derived from 2 volumes of chlorine by the substitution of 1 volume of hydrogen for 1 volume of chlorine, was fundamentally a very old one. Dumas had remarked as early as 1828 that in the combination of 1 volume of chlorine with 1 volume of hydrogen, a combination which produces 2 volumes of hydrochloric acid, the atoms of hydrogen, and the atoms of chlorine seemed to be halved.1 The idea was perfectly correct, though stated in words which made it erroneous. If Dumas
1 Trait6 de CJdmie ajppliquee &ux Arts, t. i., Introduction, p. xxxviii. Berzelius in his treatise energetically protests against this idea of Dumas, which would have led the great French chemist,